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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,4-7, and 10-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al (US Pat 5097189) in view of Kushino et al (JP Pat 
2000104799 A) and Black et al (US Pat 3780652). 

Ito et al discloses: 

• {claim 1} A carriage drive system (figure 1 ); a variable speed drive motor 
configured to propel a movable carriage along a slide rod, wherein the 
movable carriage supports print heads having an ink ejecting nozzle 
(figure 1, references 2, 3A, 3B, and 6; abstract; column 4, lines 44-54) 

• {claim 7} A printer (figure 1 ); a movable carriage supporting print heads 
having an ink ejecting nozzle (figure 1, reference 2); a slide rod for 
supporting and guiding the movable carriage (figure 1, reference 3A, 38); 
a variable speed drive motor configured to propel the movable carriage 
along the slide rod (figure 1 , reference 6), wherein the variable speed 
drive motor is an electric motor (column 4, lines 49-50) 

• {claim 14} A method of printing (figure 1); comprising activating a variable 
speed drive motor to propel a movable carriage along a slide rod, wherein 
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the movable carriage supports print heads having an ink ejecting nozzle 
(figure 1; abstract; column 4, lines 44-54) 
Ito at al differs from the claimed invention in that it does not disclose: 

• {claim 1} a gearing mechanism, wherein the gearing mechanism has a 
first gear ratio resulting in a high carnage speed and a second gear ratio 
resulting in a low carriage speed and comprises a planetary gear 
assembly having: a sun gear driven by the drive motor; a ring gear; and a 
plurality of planet gears arranged between the sun gear and the ring 
gear, wherein, at the second gear ratio, the sun gear rotates and the ring 
gear is configured to rotate at a slower angular velocity than the sun 
gear; and a centrifugal clutch operable to enable the gearing mechanism 
to switch between the first and second gear ratios automatically based 
upon an operational speed of the drive motor 

• {claims 4 and 10} wherein operation of the drive motor at a high speed 
causes the centrifugal clutch to engage the ring gear causing the planet 
gears and the drive gear to be locked together such that they rotate as 
one with the sun gear resulting in a 1 :1 gear ratio between the sun gear 
and the ring gear and operation of the drive motor at a low speed causes 
the centrifugal clutch to disengage the ring gear 

• {claims 5 and 1 1 } further comprising a speed calibration member for 
adjusting the gear ratio between the drive motor and the ring gear 
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• {claims 6 and 1 2} wlierein tine gear ratio between tlie drive motor and the 
ring gear is proportional to a friction force between the planet carrier and 
the speed calibration member 

• {claim 7} a gearing mechanism having a first gear ratio resulting in a high 
carriage speed and a second gear ratio resulting in a low carriage speed, 
wherein the geahng mechanism comprises a planetary gear assembly 
having a sun gear driven by the drive motor; a ring gear; and a plurality of 
planet gears arranged between the sun gear and the ring gear, wherein, 
at the second gear ratio, the sun gear rotates and the ring gear is 
configured to rotate at a slower angular velocity than the sun gear; and a 
centrifugal clutch operable to switch between the first and second gear 
ratios wherein the centrifugal clutch is an automatic two-way clutch, such 
that switching between the first and second gear ratios occurs 
automatically based upon an operational speed of the drive motor 

• {claim 13} wherein the speed calibration member is manually adjustable 

• {claim 14} activating a gearing mechanism wherein the gearing 
mechanism has a first gear ratio resulting in a high carriage speed and a 
second gear ratio resulting in a low carriage speed and comprising a 
planetary gear assembly having: a sun gear driven by the drive motor; a 
ring gear; and a plurality of planet gears arranged between the sun gear 
and the ring gear; wherein, at the second gear ratio, the sun gear rotates 
and the ring gear is configured to rotate at a slower angular velocity than 
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the sun gear; and switching between the first and second gear ratio; 
wherein switching between the first and second gear ratio occurs 
automatically based on an operational speed of the drive motor 

• {claim 1 5} wherein operation of the drive motor at a high speed causes 
the planet gears and the drive gear to lock together such that they rotate 
as one with the sun gear resulting in a 1 :1 gear ratio between the sun 
gear and the ring gear 

Kushino et al discloses: 

• {claim 1} a gearing mechanism, wherein the gearing mechanism has a 
first gear ratio resulting in a high carriage speed and a second gear ratio 
resulting in a low carriage speed and comprises a planetary gear 
assembly having: a sun gear driven by the drive motor; a ring gear; and a 
plurality of planet gears arranged between the sun gear and the ring 
gear, wherein, at the second gear ratio, the sun gear rotates and the ring 
gear is configured to rotate at a slower angular velocity than the sun 
gear; and a centrifugal clutch operable to enable the gearing mechanism 
to switch between the first and second gear ratios automatically based 
upon an operational speed of the drive motor (abstract; paragraph 0010- 
0011,0015-0016) 

• {claims 4 and 1 0} wherein operation of the drive motor at a high speed 
causes the centrifugal clutch to engage the ring gear causing the planet 
gears and the drive gear to be locked together such that they rotate as 
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one with the sun gear resulting in a 1 :1 gear ratio between the sun gear 
and the ring gear and operation of the drive motor at a low speed causes 
the centrifugal clutch to disengage the ring gear (abstract; paragraph 
0010-0011,0015-0016) 

• {claims 5 and 11} further comprising a speed calibration member for 
adjusting the gear ratio between the drive motor and the ring gear 
(abstract; paragraph 0010-0011, 0015-0016) 

• {claims 6 and 1 2} wherein the gear ratio between the drive motor and the 
ring gear is proportional to a friction force between the planet carrier and 
the speed calibration member (abstract; paragraph 0010-001 1 , 0015- 
0016) 

• {claim 7} a gearing mechanism having a first gear ratio resulting in a high 
carriage speed and a second gear ratio resulting in a low carriage speed, 
wherein the gearing mechanism comprises a planetary gear assembly 
having a sun gear driven by the drive motor; a ring gear; and a plurality of 
planet gears arranged between the sun gear and the ring gear, wherein, 
at the second gear ratio, the sun gear rotates and the ring gear is 
configured to rotate at a slower angular velocity than the sun gear; and a 
centrifugal clutch operable to switch between the first and second gear 
ratios wherein the centrifugal clutch is an automatic two-way clutch, such 
that switching between the first and second gear ratios occurs 
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automatically based upon an operational speed of the drive motor 
(abstract; paragrapli 0010-0011, 0015-0016) 

• {claim 1 3} wherein the speed calibration member is manually adjustable 
(abstract; paragraph 0010-0011, 0015-0016) 

• {claim 14} activating a gearing mechanism wherein the gearing 
mechanism has a first gear ratio resulting in a high carriage speed and a 
second gear ratio resulting in a low carriage speed and comprising a 
planetary gear assembly having: a sun gear driven by the drive motor; a 
ring gear; and a plurality of planet gears arranged between the sun gear 
and the ring gear; wherein, at the second gear ratio, the sun gear rotates 
and the ring gear is configured to rotate at a slower angular velocity than 
the sun gear; and switching between the first and second gear ratio; 
wherein switching between the first and second gear ratio occurs 
automatically based on an operational speed of the drive motor (abstract; 
paragraph 0010-0011, 0015-0016) 

• {claim 1 5} wherein operation of the drive motor at a high speed causes 
the planet gears and the drive gear to lock together such that they rotate 
as one with the sun gear resulting in a 1 :1 gear ratio between the sun 
gear and the ring gear (abstract; paragraph 0010-001 1, 0015-0016) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kushino et al into the invention of Ito 
et al. The motivation for the skilled artisan in doing so is to gain the benefit of providing 
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more reliable speed drive motor control and therefore more accurate printing via the 
dual speed gear/clutch arrangement. Also, the dual speed gear/clutch arrangement 
provides a mechanism that is easier on the electrical motor and therefore provides 
increased reliability of the motor. Even though Kushino et al does not disclose its 
gearing system in the context of driving a printer carriage, it does disclose a planetary 
gear system with a two way centrifugal clutch. It is known in the art to incorporate two 
way clutch systems into a printer driver system. As an illustrative example, Black et al 
discloses driving a printing system using a two way universal clutch (column 1 1 , lines 
11 -24). Therefore the more advanced gear/clutch arrangement of Kushino would have 
been obvious for its defined advantages of increased motor control. 

Response to Arguments 

Applicant's arguments with respect to claims 1 , 4-7, and 1 0-1 5 have been 
considered but are moot in view of the new ground(s) of rejection. However, the 
applicant's amendments to the claims appear to be nothing more than a recitation of 
natural features known to be associated with planetary gearing systems enabled by 
centrifugal clutches. For example, it is known that when the sun gear engages 
planetary gears, which engage a ring gear in a low speed mode, the ring gear will 
naturally rotate at a slower angular velocity than the sun gear. Furthermore, it is known 
that as the sun gear increases in velocity, the clutch members will expand, connecting 
the sun gear to the ring gear in a one-to-one ratio. The examiner request that the 
applicant more clearly define those features which are considered novel. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Dodge (US Pat 1935589) discloses a transmission. 

Alkawa et al (US Pat 6770005) discloses a power transmission system and 
operation method therefor. 

Ogura (US Pat 4674612) discloses auxiliary equipment transmission. 

Avramidis et al (US Pat 3884097) discloses a two stage transmission. 

Jang (US Pat 4827799) discloses a variable planetary transmission for a 
motorcycle or remote-control car. 

Grattan (US Pat 2891421) discloses an automatic transmission for automatic 
vehicles. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEONARD S. LIANG whose telephone number is 
(571)272-2148. The examiner can normally be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



02/02/09 
LSL 

/Stephen D Meier/ 

Supervisory Patent Examiner, Art Unit 2853 
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